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asjBfA* (2 2) tai^tm* (2 4) dtiwfflisnsa 

*Slfl:«»«S»«m (SOFC) (8) <tt)^5, 

-3' (4) SKft-rsSBo ^OgBt«!|sf«?l!i (8) 

®s^g[^;xfcj;i3ffii(tsn§^5'-tf> (io4) tm.^ 

(104) 

u ^«i8©m;f3 (10 2) }«iisf«?a®m^j (9 6) 

(4) £*&«rSo KftSJtS^'- 
tf> (10 4) tj;(3BliSnSn>>^Ws/+)- (9 8) 
KJ;f3ffi*g-rs:iij9«T?ff«. mfSrt-^ (4) KIHS 

-7 (4 0' ) ttiiiftAA (9 0) , a>-fVv^O«t 
itMKtl (10 8) S&ttWiS[W«mSIE£ilil«T^5, 




1. (2 2) tmmixti (2 4) ««^-^ (4) --Esm 
:b^m^-t^immm^m. (s) t, 

fifr!B»««#^ (8) «MA;fJ (2 2) m^mm\Ktl (2 4) ©/>7te< 
t%-^^S!l»-r5ffl»^S (6, 4 0) hii^ti^, 

(4) 5r*&«-r5fcfecDS« (2, 3 2) „ 

2. wmfmwm^^ is) (sofo is) x-h^m 
imi\^mm.(Dmm. (2, 3 2) „ 

3. wmimmm^m. (s) ro»A;^j (22) \i.m^tii<.mmPc^m^^mim. 
i\mm<Dmw. (2, 3 2) „ 

4. fuIBTOSM^S (8) ro^^i|S|-A;^J (2 2) f4*S, -K^tM*, **&of 

S (2, 3 2) „ 

5. MlBSM^-^ (4) ttEM«;^(cJ;i9^Stb5W^-^ (4) -e&9 

, wmmm^^^ (8) ti*^^-^ (4) ^wmmmti^^^^m^-^ 
iKtmnmm. (2, 3 2) „ 

6. tfriES!i»#s (6, 4 0) \mmimnm^m. (s) nimxts (22) ^ 
sij#P-r5WSiJ«i#^ (2 8) t, ifriB»«?i&#© (s) ©isftm;^? (24 

) ^um^^mmmm^^ (so ^^tf tts^Ji 1 t'fE«rosB (2, 32) 

7. ffjfa«^*-^ (4) \mmmm^^\^, mmmm^ (e, 40 ii^?. 
\cmmn%^- (4) w#am^^;Mi-5##i!tiiWT-a (42, 44) 
tj>i»*ii6i^?da«i^g (2, 3 2) , 

8. ffiIB«^^-^ (4) HEiJl«;bt-i'9P«]$*tS*ffi^-^ (4) Tfef? 

. mmmnM^m. (8) t**®^-^ (4) ^mMmts^mm^^mim. 

7[C|B«roSe (2, 3 2) . 

9. ^-^mtixt! (8 8) ^#tf, mmwm (7 6) ^nwi-sfc^wm^ 
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mmxt} (9 0) , ^{bm^ (9 2) , wm%\i^ti (9 4) &i^^»a«m 
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timti (9 6) mnmMm:^^JB-K.?,mfmm^m (so) t. 



, mmmm^ti\jj (102) ^m^'r?>mmm^^ (100) t, mmmmm^ 
m. (10 0) (10 4) i^-^^, ffria^5'-t*>' 

(10 4) cD»-^A;^ (10 6) \mmmmm^^ (so) ro»«w 
* (9 4) \m:s.mwi^n, %mm'mts\i\t! (102) o 

6) ^ii3tLTtfilsmti^-^#^ (7 8) (D=e-^mtsXts (ss) 

^^^its^-t'vissa^® (8 2) 

HfitBWm^g (8 0) ©WA* (9 0) *t>Wlim;^ (9 2) 
(D'pfS:< h (40') t i 19 ^^^5, 

liijiM (7 6) ^lESj-rS^B (7 4, 7 8, 1 2 4) „ 

10. ttffB«^^-i?'#S (7 8) (7 8) T-feip, ^-i?'«;/jA 
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7 8) ©^-^«^A^ (8 8) «ii:Mjt^)l^fig-r5IS««««^*-r5i»* 
Il9 1::fa«©gB (7 4, 7 8, 1 2 4)„ 

1 1 . tflfa»4«ft^©i4 (80) {±@#:^f[iW»«Ml ( S O F C) (80) 
-t?fc?.|**Il9}C|a«(7)Se (7 4, 7 8, 1 2 4)„ 

12. MfB^i^m^^ (8 0) (75MA;ti (9 0) n.^WLim'm^m^^^m 

*«9tc:fB«C0S« (74, 7 8, 124)0 

1 3. mwm^mm^ (so) w^spfA;^ (9 0) uim, -mmm, 

<DS* (74, 78, 124)0 

14. "^-^nJlXti (8 8) «±«iil«M (7 6) ^igft-f-^/cfeW 

(7 8) t, 

»A^ (9 0) , (9 2) , fSiiN^w;^) (9 4) mmV(m^n 

ti^ti (9 6) ^*-r5, immmn-^^TLh'mmmm. (so) 
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, mim^mi£~r^fcif>(D=iy:fuy^^m os) t, mwmmtimti do 
2) ^m^i-?>mmm^m doo) t, mm=^yyi^yf-^m os) tmm 
mm. 



(100) ti:mm-ri>±^(Dfi-i:-y^& (104) t^r^^, IfltB^ 
-t'^#g (10 4) ©»mA^ (10 6) i±Hfjt2»«*^S (8 0) (Dm 

m^mti (9 4) mm=^y:f\yyi-^^ (9 8) 

(10 8) t, mmmMmimAti 02) (cffliigMStufcK^b^jffi;^? (1 1 
0) t^mu mmmmtitiiti (102) «iM-«?i&«;fjtii;fj oe) ^m^l 

Tifr!B««C^-i5'#^ (7 8) (D^-^ntlKtS (8 8) W«;^?rlS^$-&?)^ 

-t'^3g««^® (8 2) t. 

IfftaMm^© (8 0) ©»4A;^] (9 0) SU«3^:/^j'i^^fkm^ ( 

10 8) (Dbh(D'pfii<b^-ijm\m-r^um^^ (40') tii^/is, m 
immmm (7 6) ^.iga-t-s^a (74, 7 8, 124) „ 

1 5. Sfli5$iJ#P^S (4 0') tttfltE«»«a^m (8 0) «BWA^ (9 0) 

mm-^^mmm^m. (28) WE^^T'^yf-^^ (9 8) (Dmmm 

tS (110) ^ftlJ#i-5Kft^J$Uffll^S (40', 114) ^^tsmimiAK 
IH^raSB (7 4, 7 8, 1 2 4) o 

16. WsHS^-e-^^© (7 8) i4#a«M^#U BUS5*J#P#S (4 0') 
fli^bi;:tut3SM^"^^S (7 8) W#««^itSr*J»-t-5#1^0J1^#S (1 1 
8) ^#tf»*3S 1 5 (C|B«©gS ( 7 4 , 7 8, 1 2 4) „ 

17. wmnM.^-^^m. (78) ^^^-^ (78) -efct), ws^-^ ( 

7 8) (D^-^ntsXtl (8 8) }iE*!E«S£}^J;!Pi21bSix, MIBIS««^#a ( 

1 0 0) doo) x-h^, wmmnm doo) 

;fj (10 2) \mmmwmm^^\., immmmtsmts oe) ttE^fcii««^ 

mm\mn\^^x^-'^mt)Xts (ss) ©fc*®»?5it«?5it^?i^fig-r5»«« 

liLSft«)t^^i-5»*IIl 6('fa«<Z)^B (7 4, 7 8, 1 2 4) o 

1 8. mu^-^'y^^ (10 4) \%mmfmm^m. (so) ( 
9 4) \m-Kmmtivfc^>^<^-?^m. (125) sr^t?it*« 1 4 (^ia«®« 
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a (1 2 4) „ 

19. ^-^m^A^ (8 8) ^^tf, m±mmmm (7 6) ^mm-t6fc^<D 

(7 8) t, 

mnA:f3 (9 0) , m^miAti 02) , mmumt} 04) 



^(±1^ (9 6) ^^-rs, (so) t, 

^-t:">--|Sm«tti^SrJj-;t5fci6(0^-t'i/-^eagig (8 2) T'feoT 

, ^{bSJSr^^JI-t-5fc*<D3>'7■vy•^^^® (9 8) t, mmmmtiiiiJi do 
2) ^m^-r^mnm^m. doo) HuiE^^ri/^'f-^s os) twE 

%wm^^ (10 0) i^|g«)i-Sfc*cD^-i;-^#^ (104) m 

i2^_if>^^ (10 4) rai»#^A;fj (10 6) ]%wm>immm^m. (so) 

©»^tli^ (9 4) ffrlB^V^Vyf-^© (9 8) ti^ftffl 

A* (10 8) h, immmmimKti (92) (::ffi5:sM$tLfcKftffltii^ ( 
110) h^^u mmmmtiii^t! (102) ;4Sii»sffi«^tii^ (9 6) 

SbTtfriB«a^-^#© (7 8) «^-^S;;^iA;^) (8 8) 
5i5'-l^>'|g«ti¥S (8 2) b, 

mmmnm^^ (so ©wa^ oo Rxf^y^\-y^mimAt! ( 
10 8) o5*>®iJ?''i< tt>-*^ftij»-r5«ij»¥s (4 0') ti-nti^, m 

(7 6) ^Igfti-Sg* (7 4, 7 8, 1 2 4) „ 

2 0. ffffB*^*-^^^ (7 8) n.WU'e—^ (7 8) -efei?, ( 

7 8) (D^-'^niiKts (8 8) iiC-gftfB'/tiri; (JiStbj^n, wm^nM"^^ ( 
10 0) (iWS36it« (10 0) x-hn, j|iS3sm« (1 00) cojsmaig^^m 
(10 2) ttii:«»««m»itSr*L, M4«»«;^)til;^( (9 6) (m»S««« 
«^i^r#J^$^^T^-^5'm;^A* (8 8) (Dfcfe®EJSm^?i^-r5»«* 
E*E«*l^^-r 1 9 {>:ffi«(DSIB (74, 78, 124) o 
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^mo 8/3 01, 7 6 7-^ mm(D^w^ ■. y^^^v Y-m$^m.m/^~if:^- 

#»±«a#^l|5 8, 4 5 8^) Sc/ffiM#^»0 8/3 0 1, 7 6 8^(^ 

^•:/y'?^-^;#SI±Sa#^S5 8, 4 5 7-^) (cMa^S^feSo 

*IS?ii4SW«ft^cJ;^)liEi!)$^^5^SJi^>;^rA^cHL, ^ tjicf^aicfa, @ 

i ffift ^ 5 ^ - fc' P. CO jSM S;^ J; IUHft $ ^^ 5 

5>b®T&ofc„ 4-B*iillX?!4, Sffitbfeil^i: LTSA6^Mt)l-iifV^V^ 



yOjij^/V^— CD^itti*^! 1 2, 0 0 0WH/Kg-efc5o 

§|5lrJFM1-5ti<?5i: LT?lffi-rS, J. H. Hirschenhofer et al. , Fuel Cells AH 
andbook (Revision 3), dated January 1994, U. S. Dspartment of Energy, publi 
cation D0E/METC-94/1006(DE94004072)frtB«^tT.TV^5o 
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jEi^(DmmmmKm^^M\m'pi't^t-i>^?>mmmmi)mi^!ii^^t^tix\^^ 

:ti(D(pf£< th~ij^%m-rZo mnmmimi^mitmmnmm (sofo -e 

&i<DmtLx, zcommitmmmmmmmxh?^^-, m'>mm^mmir^mM. 



-^«*A^wfcfero«?it/i?.„ ®j««f»wmcoB#fA^so^^^7"i- 
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m 5 ix :^mm(Dtiitim^mm^mi^-t^m4(DmPrmmRz^^-\f>-mm 

m 1 br, :z(Dmimnmm.mM 2 st^mM^-:? 4 00:7^ -y ^ mr-h 

2iiummm6Rtimi^m{tmmnnm (sofo s^^mK ^mmituM 
<Dm.m<D!i^p^mmKmm-c^ ?>^t ^mm^fifc^\ s o f c s ts, mp^iot 
m^m 1 2 ^aM»{-m^ft^s;£;s*5 r 1 i "3 ej**^ (bp*,, E««ff 

. Myers, The Unipolar Generator , dated March 1956, Westinghouse Engineer 
, Volume Sixteen Number TwoiCfe^SlxTl W-B"^-^ 'ilt, T— ^f-^. 

Tt-tcitm^f^ 1 4, ^a^-fyne, y!.x-^i7, [Hltetti8S.t/2 

o©>^7->l 9^=fr1-5„ *ffi*-i5'4t*, T— ^^3.r 1 4^m5E««« 

s o F c 8 tiWi^-^ 4 {cE^^l^^tv, SIStciJ;c-C*iJ#P^ti5-5T^mM 

tLxm<o i^mmmmm2imni 0 tmmii 2^mm, t.mm% (v^, 

I J iz::^:^/u^-mmL, E^jK«^^*ffi^-^ 4 ©T— ^^^T 1 4 };:ES 

:*ffi^-i5'4roi|il 8d^t«l«ef)A#2 O^ESPK-rSo SOFC8 
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OF c 8 (DmitmAti^Mm-r?>mm=^'^hti~y 3 0 t^^i?. m^x, w 



tl^-^ 4 0$iJfPi4 S O F C 8 (Dm^AXfl 2 2 &t/StjtSiJA;^) 2 4 ^rSOfp-f-S r 

^, i?-«=^-r/n 6©ii#«# (B) ^wM-f^^hi-^^um-f^o 

S O F C 8 i4, «^ft^6«]SJ^&r'^4#ar'&5it^K«Ji^v^3l^/^df-^^^g!J^ 

®x.Tv^s„ ^<Dm(Dso¥cs\%h'oM\.±m\mi2 mmt, ^%■i.tz\^ 

mm) Srfflv^So r©«®Mio{4, 7k* (H^) i-^fkii** (CO) ©tt 

^mwmPr) hm&'^^x-h s o f c s (own^mts 2 e f^^^tc^ ^„ 

El2^#MLr, r. rom 3 20:/" n->^ll;S:*-t-„ KTicWfE 
-r5.^,*i5^^, »4«»«i(3 2»iiii®«;fifma^iC2tp]— efes. r^-g^j 

© S O F C 8 i*, 3 4 (C i 19 r ©^SJ©^ffi^-i? 4 (CiKSSig 

^tbTV^5„ gttSS 4©#llfe6«]?i^fcL-CSiemens Electric LimitediC i 9 
liitStbSTy p e 7 0 3 SOOOTy^T 1 0 0 0^^;VY(O%m^f&^1fi 

^»«ft«M3 2(4Sfc, ^»^«|a-r5^MS3 6 «3^bn-7 2 
8 --^S^tti^l-SMJIi 3 8 t Sr-^tPo i (O^JcO S O F c (Oh'O ^iltc 
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4 ©$!l«i4-^6f]ic, ^i|B|-A;fJ 2 2 , K^t^JA;^ 2 4 , ^^-^ 4 ©Ml 



r«f^<D3^hP-7 4 0(4, *ffi^-^4^$IJ^1-5/cfe, 

» (Fp) , m^mmm (Fq) , (Vt) i. r— 7^^t«« 

(ij , *^^««I«^fc dp) , (s) ^sijs-rseow-fevi^-- 5 

0, 5 2, 5 4, 5 6, 5 8, 6 OSrfflV^S, 
3 13-7 4 Oil, 31iR$tL/c^-^ji^(:iiSi:TSJ«l7'l'>-6 2(;ij; i9# 

^MMmmm dp) , ^^§or#^K^^# (b) ^HSL, ffl#P7'i'>'6 4}^j;!9 

3 4 li, *J»7^ 6 6, 6 8 Jci j^Ml: (Fp) :S.05|§ft^J« 
» (Fo) ^iii^^^j:w-</Hcffl«-r5^tJij:or, *«^-^4^##-r5„ 
igg-trvi)-- Sfci^^s'Tt-^ 6 0}CJ;i9^:^i5'-$ti.'5^-^iiS (S) tt, 
0-||;t«SOFC8-^roj^i|Sf«l; (Fp) ^ifipi-^ i t tcj;oT±#-et * 
tl^-^4i4, M;?i«, ^*4>5l» (Fp) ^ftffii/-<;Kc«'>$*, *«^« (M 

El4WBl^itMgft 1 2 0^||V^-C) T— rf^^TlHlSSlcfiSi^r^iPL-, 

*ffi^-^4n, mmm^ (b) ^ii?ie$*5it(-j;'3-^«j(-3^;^iR)(-'f'^ 

M#, SlJ»7^i/6 2(Cj;t9#a«J!S4 2^|SSrSr<!:(-J;oT#a«»l^:/ 

x^^mm^4y'^4 4^mm'r6^tK^<>xwmm^ (b) ©stt^js^ 
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■9—5 8Ki:^^=-^-:^^i>^mmmmM dp) ^mM^^, m-oxmmm 
6 6, 6 8izx'omu^n±mm^~^mm-it\^x^K^tim$^-mm (f^) 



«jx.5o mrn^f:-^ 4RTysoFC8{-j:mmmm0>mm(Dmmxh?>o 

^soFc siriffss^-raifct-ioT, ft*, ^TfSji^i^t-tfca^fi^ia^a^- 
bn-yi, ^fih(Dmm<Dmtim^Rif=^^vi)-f£<f£?>o sf^f-, «ms5p"p 

, mnmm9M2, 32\mM(D\Hmmm*miciti.x^mii^2jb^3mtf£'o 

" m^it^mw %:^-rmL 2 imnmm m^\t, mi, 2 © s o f c s ) 
^«*5l-o " il|L2cDa:c±®" /N^^y ^ K" ffl«A2ii, u 
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o T 5 ^./^ 13 ^ftf 5 t fe 6 5 « 

0 4 ttllffiaP 7 6 yjlHf)^!] 7 4 «r/n ^7 \AXh ^) , 4^-56^;^ 
ttl&1-5^-^«8 4t. EMit^^<^-^S;^)A;^8 8i:^*1-5„ 

^r|© s o F c^ii£F«m 8 0 \% m^Ati 9 0 , m^mAti 9 2 , mmmts 9 4 

S«i|sF«*«;^)m;(3 9 6 ^^--rSo icD-^cD^SA;^ 9 ommimAt! 9 2 
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ii-?: miRxi2 (Dmf^xt) 2 2 Rum^mxt) 24t^i:-t:-&5„ so 
^®M®soFC8 Oil, »t^)PJi^^^«^'ft:^SiS$*5rt{;iior 



FC8 0-e}49 0 0° C) ^ffittL, ^-fV-^WMlS 2 iSai^^i/Ud^-© 

y:f\yy^9 8t, ^ffiitBfc 1 0 0 , ayyuyt9 8RXlW.m,m 

mmioo ^mwi-r6^-\£~y i o 4 1 ^^t^., m.mmmm i o o (iMa»m 
timti 9 6 ^S(t5i&m«SA;f; 1 0 1 1 , m9mmmmtj^m^^^?>m9mm 

SS^$nfc»^A^l 0 6^#-r5„ r,:/:/ix-yf-9 8(1, mim=^>Yn 

-V 3 0 i^tH7T.s«$tL/iiifbm^ 1 0 8 i , mfmimimAts 9 2 i^ss 

gd^^Sf^JiL, *fc»«?a«;^a;^9 6CD«J±;a5fiJpLT, SOFC8 0®E 
0 5, 6&t^7A-7B}cMaLTEiT}cpiai-5J;5t-, 0 0 

timtj 10 21% mmmAti i o i ^i-^n^mnmmmtjmti 9 e ^m^hx^ 
ti^-^ 7 8(D«^A;f7 8 8ro/c*<7)B:i)gm;^sr«^^-fr5o mp^mmmmiati 

9 6 (±^*4m*m^«IiS:Wt-?.„ ?S««l«;^)m;^/ 1 0 2«^««ffi;^!«ffi^* 



8 8(Dtz^<Dl^tlm^^i^?). 

i?>*^^4;a5ig:^L.r^^5„ SOFC8 0, ^~\f>i0 4, ^'i^-yu^y^g 8R 
<Dmmii^'^mt:^'0, ::©«©W^-^7 8coj;9/^iSv^|5H®A#--it^gT■ 



i2»?lj7 4i4$f>(C, E|2tD3>-h)3-74 0 tll«;'£3VhP-74 0' ^ 
4 0' 1 1 8tc^^$nfc»J»7^^6 2, 7 2fij;9 

LT, ^^i^-^s'? 8(75aM# (B) ta^tft!l^«« dp) iimm^fi?>. 



-17- 



bT^E^MI 2 0 ;as|Sm«S;fjm^ 1 0 2 t^-^m;^A;^8 SoFsgi^SM 
StvTV^5„ 3Vbn-y4 0' {tMft)9-r ^ 1 2 2 i 15 r cDisi'^SS; 1 2 0 



tie 5 i 5 i::^ft:S*5o r comj±}±mj±ffl«^- Kr*!4^i: LT s OF c 8 0 }c 

-A) ^ . M*-^ 7 8 (iism^m^iii^ 1 0 2 co«jE-t?fi^ti)i-5o AW 

^i'5e#(±. 1 2 0 & j^iii3^«iH 7 6 fciisiJiii-rs 

iij&if-Mi^^- Ki-dBVNT, wm^e-fi s(Dmmm.^ (b) 
« dp) i-J:?)**5o ^(Dmrnm^ (b) ti^^tra" ib {ojb^^i 

(±1^1 0 2<DiE^Ero«ffii:-f^i)3L/idSb*-^3is (s) mm-r^o 

< 7 8 ii*^©fgAi^ji:T'ii^-r 5fcie)/^-3.^:. 5, h mt 2 . 0 

(rymmmmmm dp) *^x.5o 

3>'ha-74 0' (laowttfij-a^j^-a^j'- (PID) $lJfP;^-7°^|a^iA 
^/T'V^6„ SOFC8 0®NFM6^ffl*^)7r^'i5'{±E«*«^flmRW«^-^ 
7 8 tlt-^T^&S^cfiV^fc*, ^SP I Dffl«/V-7°;5SsOFC8 O^SiJIW-rS 
„ ^ ®±SP I DS!l»/v-:/Hi£a^S^^ s o F c 8 0 nmti^m^^m-^ 



^mm-r^^tizx<o) , *fcll^^)#^tffl»^-K^ffiv^ imm^ (b) 
m-r^^hiz.i.'o) ^-^a* (s) ^aw-rSo ms©? iD$fj»/v-7't4, 
s o F c 8 0 1 mmm<DW-m^nm i o o ^miw ut, o t^m i o o 

\t, Bl6©ffid^iiE^Ba»tii)^c^#,fS) „ 
-flc^t^tvfc S O F C 8 0 i:#JIii:«|g«ai 1 0 0 1*, 0 5 rofEB&Hfc^i-J; 



5, rcDfc*, SiJ<D«;^|i3igB^^S|5frSitSiJi«tt/5^^E(-«'>-t-5o He 
!4, *f;£«ffi-«?Sl (V-I) ftiH^S^-to r<D#i|(DSOFC8 O&U^^-fcfV 

•r?)o «;^(tfJ;^«t°-^-ef4, s of c s o <oSiES.o«J!)^i±*fftT?&5„ r» 

ffiTt-5l-o;jxT, 0 4<:D^^;6Si6;TL, «;^)m;^i 1 0 2 i::*J(t6m 

H 5 j; 5 ::®^®m;^«^^v?^-/H 2 4(©*&»S05SiJ«i®$ 

1 2 5t4, SOFC 8 ocDfii^^tt);']9 4 ,J:^-hr':^ i o 4roS#^^A;': 

1 0 6roPfl(rtlSg^$tlTV^-5, ::«f!|c0 3^^/lx^? 1 2 5ttSOFC8 

mmm^^mt mK.\t, &oo° o ^c■t•5fc^?)^cffll/^6>t^.5o sofc8 

Oft, r<D?i.gJ;t)±-e^-l:':xl 0 4--«iSrtt^1--5o =■ iS' 1 2 5 

2 5}4$e,(C, iS'-lf^l 0 4(DfiS^^A;^l 0 6(DAP?fia^S:^a^ 
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&^26:#-et?)rt^S5)-^^5T-fc6 5o «x.tf, sim^^y thX SOF c 
8 0 ®S«EE;^St>'m*fiS^s^*tL5„ «iig^MO0lJ t LT(±, #»»(±1^IS 
12 4 SrEM*fc{iM?iJ(;:M-«fc 9 , S O F C 8 0 cof-y^'^v?^- 
/I^8 0A, 8 OB (0 7A-7B#M) ^E?iJ*fcf4M^iJS^M-<fc !9 , SiJ«lBrtg 

HeiiV- liltttA, A' , B, C, D, E, F^^-To f&^AfmitaSO 

Fc^mmu m^ti, mi, 2rosoFC8) fm^mt>i-o mmA' timm 

$ixfc«*^SOFC3&«S« (^^ff, @4, 5CDSOFC80) 



10 0) <D2o(75M*«i=^cev- i#tt^^^pi-o ftiiE, Fii, -wtmK^mm 

(CJ; "9«?BS<?JV- I rfl4**Wi-5o rco«(7)»«^l 0 0«, »:fSft«)I 

^-^tpa-sr o V - I #14 }c ^'j; 5 i 5 \m^X § 5 o 0 *jsa© V - I ftiH B f4M X. 

, ^^l.^^Yllttll^A' tE, *fc:A' t F 5 :i t ic: i oTlte^tlSo ^tl. 

9lt^#g|5?r#ffiL-T, SOF C 8 0-A>hmnmi 0 0 (DT-'T'^^T (M 



-20- 



T®m»fEtllS:{^ffl L-CS OF C 8 0 (D«ffilC#jD$ tbS#ffimffi^«*^iir5 
mnmX'h^,, Mx.tf, i5f-lf>'-^e^8 2^SsOFC8 0®«:;^C)4 0%}C 
F C 8 0 ^(DmnAtl 9 0 :S.U5Kftm^ 9 2^mx.6^t\CX^X, «;^^ S 

J; 5 W;^IS;i^-:^^-/H 2 4 ?r*ffi^-^ 7 8(Dmmm^ (B) roSimt 



/i^^v^ii^ t) t i o -cmT' 1 5 i t *5^/5^5„ mtim^'^i?^-/^ 1 
2 4 t**^-^' 7 8 CD - cDE^f^ i 19 , ti*cD«:^'^|^S«t-*f1-5i£^^gtt/55 

© s o F c 8 0 ff (trvj; < ^(Dmm(D:^^;v^-wm.mmmmx^ 

2oWfill 3 0, 1 3 0' §r^-t-„ rlxfjCO^v^rt— /H 3 0, 1 3 0' i4— 
l^(iil5com;^;|S3l^v?3.-/H 2 4 t^C-r^'foSo ClcoStiJsKfi, SOFC8 

0cof-:/^v'^-/V8 OA, 8 OB^mK)l::|lS^U *fc#JEESIW^fl; 
ai 0 0®f@>ir®T— Tf^oLTCO^^l 2 7 A, 1 2 7 B ^W^Wt-W^i^-rS 
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:it\zx<omm^ti?>. mmm i o o »/n v^^^ ^ 1 2 s t ssco^sst-g 1 

-G4?r-^tp„ Si^Gl-G2, G 3 - G 4 (t^tu^tt, T— ^^^T«#^l 
2 7B, 1 2 7 AiCgM§l^■rv^5„ S O F C 8 0 fi^N'^v^V^*' 1 2 9 S-U^Sl: 
O^gBS^^Sl, S4Sr-ttf„ S^S1-S2, S 3 - S 4 (i^t^m, f-:/^ 
v^rt— /V8 0B, 8 0 AdSic^tbTV^-So S O F C 8 OSti^M'^ 1 0 0 (1 2 
o»y-mi 3 2, 1 3 3{c:J;i9::(D^cDi|iffi^-^'l 3 lcDj;5'teAlt'--A 

mm(D3m ms'DmmBKX'o^i-) tmhix^o 3o(7)$^^>/^-j i, j 

2, J3d5s^s3-S2, S1-G4, G 3 - G 2 tr^^^^i^g^i-S„ 

^ 1 3 iroSMi4f-:/^v'3.-/k8 0 A, 8 OB, T— ^^^T^ilR 1 2 7 A, 
12 7B?r»Slx5„ Jg^S 4- J IWiilSMco^-^ 1 3 iro^ffV^tt. 1^:/ 
^5^3.— /V8 0A, 8 OB, T— ^5^3.T#^1 2 7 A, 1 2 7 B 



(cJP»^n5„ ^J§or, r(D«fig«f-:/^s;a-;W8 0A, SOB, T— 
T^mi 2 7 A, 12 7 B©E??lJ^^^^^gtt-r5„ 

„ 4o®v'■t>•/^- J 4, J 5, J 6, J 7:SSS^S 4-S 2, S1-G2, S 
3-G4, G3-G l^^h^'h^^Kmm-r^. r<??«^fef4, ^-^131, it 
?tMc01?-7'^v'^-yU8 0 AtT— r^^T#^l 2 7 A, 5:U«ii:?iJS^«f- 
y'^i!>=L~/U8 0 B tr— t9"::i.T#^1 2 7 B®il£^migg#:^»#t-r5o t^^o 
T, ^*f8 0 A- 1 2 7 AS-!J?8 OB- 1 2 7Bt4^-^ 1 3 1--E^, «;'35r 

^(Dm<Di?^y^<-j i-j 7», itnmmmiixi&mm'Dmm mx.it, m 
7 A<Dmm 7 5 0 7f^;u h (ommf^mm t i^mmi&mmxmwmms^ mx.it 
, gi7BoE»ii8 7. s^^/vhcommmm^e-^mmB) ©Fpg-etti;/?^;^^-:^ 
^-;H 3 0, 1 3 0' ^s«m-r5'<<aMwtg-efe5o m7BiZ^ 

V^T, r©«?!I®*^g3SS«l 0 0}*rt§|5l£ffL;SS#^^(-/hSv^fcie>, ^-f^i?^- 
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;P8 0A, SOBOrtmSfii^S tfe?iJS^*f8 OA-1 2 7A, 8 0B-12 7 

msiX 04 ©HEft^iJ 7 4 5 ©tti;fj«^^i?rL-/k 12 4 ©SiJ®ll«M 
^^r„ rro^JtMT'd, soFC8 0»Ma?ttim;fJtH;^9 6tWIS^l 

i ig w^-^ 7 8 ©^-^?m^A;^ 8 8--««E^siit|&^ti6„ mmmtnti i o 
^(Dmmmm^x'oimmmmm^mmmmmi)mm^ih, ^-^Ati 8 8 (Dm 



-23- 



[HU 



FlG.l 











u 




















SOFC 
















6 ^ 














I I r=jxB 




"t4 


^20 



-24- 



[8131 




-25- 



— 



3^' 



~i — ^ 



71 



n 



T 



[B5l 



FIG. 5 





-29- 



.^96 

SOFC ^ 



FIG.d 



100 



102 



-30- 



[gffia] 1 9 9 6^9M 16 0 

Bm^l^'f ^ -if >- V? y «a5$5Srlt»-r 5 r i jsKsb LTV ^ 5„ ffiii 

K-r 5'#fF?iffl»D E 43 22 765 Clt*, nM^^-9\r- D PI!) 

J3iJ<D«^^-i5';55^2ro« 

»fF¥^4 - 3 4 2 9 6 1 -^}^:W«?l&^^^p|S«JS^^SB^Lrv^5„ ^- 

!|#l¥^6 - 2 2 3 8 5 1 ^{4, «$5fm.&c/,« -X 5^ - h;V-^-g-t>^m>'-^X 
i^^W^j^LXl^So ;tf';^^-t-y{4. ^%Mt^hnik'WmmK^i3y-^ (1) 

(2) i:^ffl^^rHl;^J?^^;t5. 
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S^ISH^s fp]_h Lfc^^ji^ t $ ixTV ^ 5„ 
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m^w^%mmwm:miZ.Mk.h^x=^~9n.f^xti(r>fL^(Dnm. t fi^. 
vmm^t ^v^v y ^mmxt^ mm-f^. umm\f^ tc ^ v-f 
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04 ii, :¥-mnmmmmmKi^^imnm, ^~\f>-mwmMm%'^~ 



miARui BIX ^mm\z^?>mnmmtm9m(Dmmmxh?>. 

m 8 \x :^mmmmmmm\cx?> iiitim^m^m^-r?>m$^mnLRx:^^~ 

0 1 ur, ^ 2 Rxj^nM^e-'^ a (ozr-a y ^ m.xh 
i\mwm^Rjjm^mmmmfi:?k (sofo s^^ti^^s, ^^sj^istts 

Wffl X^^Z.b^W^^mz\\ SOFC8f4, ^^lOi: 

wm 1 2 ^'mm\cmm.\mKm-^^h r t i 13 E?jit«^ (bp*,, Esm 

. Myers, The Unipolar Generator , dated March 1956, Westinghouse Engineer 
, Volume Sixteen Number Two(c:tB*$tiri^5„ l?iS^-^'4(±, T— rf-a 
T*fci±lHlte7^^-Xi? 1 4, #a=''fyH6, T.y—'^n, [atettl8S.U5 2 

o©:/^^/! 9^=fri-5„ *ffi^-i5'4t*, r— ^^3.r 1 4^m5E««« 

(J = Ja) 6©Jit«i^# (B) t<^taS#ffi[^j;!3 b/Vi5' (T 
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s OF c 8 (iw^-^ 4 izmmmm^n, mm\-mcxmm^n?>^mmM 

*«^-^4©ttl 8;5^b«l«Sf)A#2 0Sr»SKl!l-r2.o SOFC8 
\mnA:>j 2 2 , Kfbm;^? 2 4S0f#^m;^) 2 6 ^^-r5„ 

^»«ft«R2i**fc, «)^A;t/2 2^fflW-r5«»3^bn-72 8t, S 



ffi^-^ 4 ©sijffllii s o F c 8 (om^^At! 2 2 Rxm^mAti 2 4 ^mm-t?) :i 

^, #ii3^/n 6toi{i«a# (B) mm-ri>^t',zx'')mm-r^. '^m^\-i 
, ^bi^mmm^^2 0(Dumit m^^-r) ^Mm-r^^ticx-oxzmm 

s o F c 8 i4, m^^tmmRi&xiiWMxh6it^mm^^^^^i^^-^m^m 

»?^) *fflv^5„ z.ff)mffmPH on, tk* (h^) t-Kft:^* (co) 

JimU :^lSca^/ intern" ^ — ^/H^W, ;^ ^ y -/WS/ciSa:^ y j; 5 fi% 

Ei2^#fiiL-c, ^<Dm\imfmm,nm.-i2<Dy'uy^m^^-ro e^Ti-^ia 

® s o F c 8 it«?!fEii:9fcgtt^ 3 4 i 19 r C9fij(^ Wi^-^^ 4 ir 

^^^TI/^5» Stt^3 4Ci#[ii:£&^/j:«fc LTSiemens Electric Limitedir i 9 
^jS^^STy p e 7 0 3 5 0 0 0T^--<T 1 0 0 0 #/V h » itsftStt^^S 
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8 --»?r»^-r 38 t ^-^ifo r (Dm(0 S O F C (la* ® & 9 A-tbfc 



*-^4cD$iJ^fiii4-m(-, »4A;^)2 2. ^ftm;^2 4. W^-^4®a 

» (Fj , Kfbsijs* (Fo) , ^-^^m^mm (v^) 1, r— ^^^rm 
(Ia) , wmmmmm dp) , ^-^jaa (s) ^aijs-rseowiryf— 5 

0, 5 2, 5 4, 5 6, 5 8, 6 0^ffl^^5„ 

^mmmmm dp) , f;goT#«a# (b) ^m&L, Mmv4>6 aio.'o 
stt^3 4^Mc, fij»7^y6 6, 6 8(cj:<9^;isFssfi (Fp) Rum^mm 

» (Fo) ^ii^^/iW-^/KcMW-rSr tf-ioT, *«^-i5'4^##-rS„ 
jgft-feVf— Sfc}4i5'=3 7<-i5'6 Olcj;!9^^^-Stl.5^-^ji« (S) t4, 
^rixiifsoFCS'-cDj^sisfSl: (Fp) ^Jfip-TS i t (CioTi^Tt * 

ti^"^4tt, M;t«, mmmm (Fp) ^*tew-</KcjSi!?s-&, ^(^^ (m 

El4 0^^'SitMg*il 2 0*jlV^T) T— ^^^TlHlKtcSSi^r^iPL-, 
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" muitm^m." ^^irmL2}±mnmm mx.i-£, mi, 2®sofc8) 



':>X^■i^^il>?^'l(km^MJ:<0 mt-r 5 1 1> & o -3 „ 

mt-mtLfcz(D" 'pm" i^^y'M.<Dm^, m4Rxi5^^mLxmmi-?>. 
m\cm<, ^tiimnmMm&tit^\.xh^mc±%\^\ ^h\c, mp^mm.<D 

m (M^ii, ?s_hiiii^«iM, mmmmm^) icmmmxh?>. mm^i7 4<D 



w^-r?>^~^m8 4t, mMmm^m<^~^mtiAti8 8 t^^-r?>. ^<d 
m(osoF cmnmm s 0 (4, m^A:^ 9 0 , m<mA:fj 9 2 , »«tii;^ 9 4 

9 6 &*-r5„ r »^JwMA;fj 9 0 RUmitMAt) 9 2 

miRU2<DmmAti2 2RumimAt)2 4 tmzx-h?>o so 

F c 8 0 (4»a(±l^ 9 4 ^^e.WmMffi;^)Sr, 4fc«;^l±l^ 9 6 i}^hmpm 



fcSo i!i#^W;^9 4;5^bcoi<a#^;(f;^(4i«S,K(Oia m^lt, rcoMcoso 
FC8 0-t?i4 9 0 0° C) ?r»#feU ^S'- t'V-^«ttl 8 2 i 

^7° ^ y 9 8 t , f?-rnii;?!!ti|i<i^«7ait i o o t , => v-yu -^^ 9 8 .ii-o«tt»iEii 
s« 1 0 0 ^lEft-f-?) ^- t-v 1 0 4 i: ^^ti><, 1 0 0 imnmnLm 

*(±i^ 9 6 ^sttsmmsiA;^ 1 0 1 1, i§m«iii:)sit«;^(^is^$*5is«^m 

;;^ftH;til 02i^#-r5o ^-evi 0 4(4SOFC8 oco»«W;^9 4(;:ffi 
5«M$nfc»aA;fj 1 0 6 Sr*t-5o =^ ^-^Vyf- 9 8 t±, ^ft^J^ ^ h n 

-9 3 0 \zms.mm&irifcmmiAti lost, m^^mmmAti 9 2 j^^s 

S^StvfcKft^JW;^ 1 lOt^^-rSo ::cD«it|®3Vyi/yf-9 StlSOFC 
8 0^im^^>k^^-r6o ^tvJCJ;>9, fi#^a;^9 4/5^fjCD:t^/V=5S^-0JtSl 
^^^Sr^JiL, *fr»«?a«;^a;^9 6CD«J±;aSiiJpLT, SOFC8 0WE 

0 5, 6&U!7A-7BlcMaLTEiTlcpiai-5J;5t-, 1 0 0 

ti\^ti io2\x mnmAts 1 0 1 ifi^n^mmmmts\i^ti 9 e ^wslt* 
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9 6 (i»a«ffi^mj±sr*-r5„ isa«a;^tij;^ i o 2 f±ism«iii^a)±^* 

mm:ijtii:f3 9 6 ©«ffi;a3#il$^m«l«;fjtli^ 1 0 2 d5#e3tt5„ isa^iii;^; 

iCO^ll©^ — — i/^#t SOFC|gli)^j7 4{i;, SOFC 8 0^r.(Dm 
^?)*^^4^5^i:;fccL-C^^5o SOFC8 0, ^-f>10 4, =i>7'l/2/-!^9 8& 

o!E«ig«« 1 0 0 ^-mti-^ ^t\cx<o, timmmmumm-^m^m^m 



i2»?y7 4i4^e>lc:, B|2»3>'hi3-7 4 0 i:ll«/£3>-hc-7 4 0' ^ 

-94 0' }4$p5(:: = >'7"Wy9-9 8coKft^FJW;fjl 1 Q^WmtmYm ^ 
1 1 4 3S««l*i^«5rli«LT»?iMM»*!tli«ai 0 0®#JEaff!jS«S 
W«?i&«;^tii;^9 6-.«-^t-5S^^MWt-5fcfe©M1W9^>'i i 6 t^-^tf 

4 0' t±|?.#a^=ii^hP-7 1 1 8(c:SSg^nfc$iJ»9'f ^-e 2, 7 2(::j;9 
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LT, mM'B-^ 7 8(Dmmm» (b) tmrnmrnrnM cip) ^)mm^i^^. 

4 0' (±, |Sa«a;fjtiJ;^)l 0 2 iW^-i?' 7 8®m 

BT^E^ffiJil 2 0 dS^««J«;^W;^3 1 0 2 t^-^mtlAtl8 8(DmKmW. 
^^X-CV^So ^VVn-yAO' V 1 2 2 (C J; 19 r (DbTSSJi 1 2 0 



Km\L^^^o r wajifiajifflw^- kt*«^ t lt s o f c s o 

i!PSfJ»-r5„ 0%©A#;ST'}i:, "T^ffiS 1 2 0 (Dffigtffitd:ft:^T'fe5„ 10 

-A) 19 , ^ffi^-i? 7 8 [±|gm«l«;^a^ 1 0 2 ®«ffiT'#i!i-r5„ A# 
^S0 7!;^l 0%®«Sffl-C-(4, ^-^'S^WII (Vt) t*3i«i-^&CT^?l^«It^^ 

ftfSo 1 2 0 * $ hicwmm 7 6 fciisijiii-rs 

iifeif-Mi^^- Ki-dBVNT, 7 8 raaaaif- (B) \i^mmmn 

?f dp) }::J;?)ft*5„ i^aail* (B) t^^^tco" ffiAit" ffi (o:p7Si 
0 fc f4 0 75^ 4 6 ibM^> ^ *5 r t J; 19 , 

0 2WjE^garoSli-ef1:it)L/j;^5t*-i?3iS (s) ^Mfp-fSo »*L- 
< 7 8 {lft::^©i6A#lt-t-Mte-r ■5/c^t>/^-^- 2/ h mt 2 . 0 

®S!HlfiJ»«?« dp) ^^x.5„ 
ai^hn-74 0' i±3<>(Oltm-m^-m^ (pid) SfJ1^;w-:/^»^jZ. 
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7 8 tit-<xmm^M\'^rc^, ^SP I DM»/t'-:/^SsOFC8 0?r$iJ»-r5 

„ :i ®3iSP I DSiJW/v-:/(4)as^^^.^ s o F c 8 0 (Dtii:tj^m^^m-r?) 

ttS^-^SS (S) ©^T'fe5SS:t9— fH-^Sr**5„ ^LT, ri^-hn- 
9 4 0' iWm7-^>6 6, 6 8{c:J;l9aS^9— fl-§-SLt>'SOFC8 OCDjffg 

^2cop I DH^/v-7"(l, «±fliil«i^- K^MV^ (^-^ffiT-«JE (Vt) 

ffili-^^tlcj;!)) ^-^iia (S) ^$yffll1-5„ B3<7)P I D$iJ^/i^-7'f4, 
s o F c 8 0 1 it^iJg^wilc^jEigWfil 1 0 0 ^mm LT, 0 J/iS 1 0 0 % WA# 

-ft^'ft: $tbfcSOFC80t #jEEM*«a 1 0 0 0 5 ©mmBl iz^f i 



51-, W;^7^^*i>a-^n 2 4rt(ci3(tS:^^/i-^-o[i])|Xi:0J^^Bitg(c-r 
>ffiE«ffi-«S (V-I) ^m^^-t. ^(DM(DSOFC8 0RXJ^^-}fy 
t-?>o «;^tii;^»t°-^'T'«, SOFC8 0©«iIS.U^^*i±ft{6-C&5„ r« 

teT-rSi^iotiT, ^-t->-l 0 4W'3a*^sfgTL, m^tB^l 0 2l::*D(t5a 
tl?^^^i?z,.—/Vl 2 4;6^ib®W;t/«J±(4SOFC8 OCD-e*tiij£#<„ 

0 5 tc^-r i 5 ::®^®m;^«^^v?^-/n 2 4(©*&»so5Sij«i®$ 

^ 1 2 5 (4, s o F c 8 0 cofi#^m;^i 9 At9—\f>io A (r)mW%At) 

1 0 e^Hf-tSSS^^^XTV^-So ^IW^dW^^^/^X^^ 1 2 5(4SOFC8 OCT) 

mmm^mmt m^is, 6oo° o ic-ts/c&icMv^e^ixSo sofcs 
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1 2 sii^e^ic, ^-\fyi 0 4<DmmnAt)i 0 6<DAau&^m±^m 

S5^5fe»Tt5r ^r|x.!f, "sj^/^^ p< i LT S O F C 

^^v?^— /V 12 4 ^W-^mtci-^^m^^^tc *), S O F C 8 0 (Df-T'^v'^ — 
/1-8 0A, SOB (0 7A-7B#ffi) ^ii:?IJ*/cf*il£^J(C3fe-</c , Sl^nrffi 

0 6t4V- I#ttA, A' , B, C, D, E, F^^-to ft^At4»5iSSO 
FC|S«g* 01, 2(DSOFC8) /cit^SJ^-fo ftiHA' fijpff 

S^xfc»5iSSOFC3S«S« 04, 5(DSOFC80) 



100) ®2o®M*«j=^cev- i#tt^^^pi-o ftiHE, Fii, -wtm^mmm 

i ") V- 1 #i4SrMffli-r5o r ««<oigati 1 0 0 ft, »:fmftmffi 
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§lt^M#Sl5Sr#P.LT, SOFC8 Opi^blSatil 0 0®T— ^^3.T (0 

r(Dmmtmmm lts of c s ocD«j±t^#jp$tv5#ff«iE^^^fe$*5 

tb5^-^«;^;A;tJ 8 8 ©m;t)«±(^;^- t'i/-»«« 8 2 coA#«Hi-i: a 

«lnrffi-efe5„ M;tii, ^-fc'>'-^««l8 2:S5S0FC8 Oro«;/3(734 0%}C 

S/cS«;^lr«^i-5ro-efcnt^, ^-f>'-^««8 2f4soFC8 o<d«ii 
^^-^ «;^A;0 8 8 ro#£co«M i/.^/i'T' 4 0 %/cit#ff i-5„ M;t ff, s o 

W;^l§^^v?^-/H 2 4^^^-^7 8<^j5!)«# (B) 



© S O F C 8 0 fdft-CVj; < ffi®aig(D:ii^;l'^-ES^mS»(c:f IJffl-e 1 5„ 
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2o®Ml 3 0, 1 3 0' ?r^-r„ rttt-O^v^r^-zH 3 0, 1 3 0' f4— ^5 
6<)i::gl5©Hi;^)Bdfe^>'zr-/H 2 4 tl^CT'fcSo rcoS«i^f±, SOFC8 

«1 0 0®f@*®T— 7^^T»*^1 2 7 A, 12 7 B Srm^6^)!mSic-r5 
ri:!rj;'5*ij.^ti5„ IS««l o o ti^N-^v'i/^^'l 2 8 iSftcD^I-affiT-G l 

-G4^^tf„ S^-G1-G2, G 3 - G 4 it •^rtl.m, T— ^^^TcO^Hl 
2 7B, 1 2 7 Ai::Si^$^^TV^5„ S OF C 8 0 ft^^'>>'>'^"l 2 9S.!J«iC 
W;«1.gP«i^S 1, S4^-^tf„ S|g^^Sl-S2, S 3 - S 4 tt^ttm, 
i;'^— /U-SOB, 8 0 A^Cgiig^tl.TV^5„ SOFC8 0^t^fl;«ll 0 0fi2 

o(Z)y-mi 3 2, 1 2 2K^<0 ^(Dm(DWm'e—^ 1 3 iroi 5 

S»ft®#tt (g|6©tSj||D{;j; f9^-t) ^^fbtiSo 3ocOiy-t^^/^°- J 1 , J 
2, J S^Sffi^S 3-S 2, S1-G4, G 3 - G 2 ?>„ ^ — 

iS^ 1 3 1 ©«^lilf-:/^i^3.-;V8 0 A, 8 OB, T— ^5"^T#^1 2 7A, 
1 2 7 B S 4 - J 1 coiS^SMco^-^ 13 1 ©flffiVT^, f'T' 



^t^^x—zUSGA, SOB, T— ^5^3.r^lSl 2 7 A, 1 2 7 B lr:4^;0^5tt;JI 
(rJP»:^*l5» t^oT, r(7)1f|igf±f-:/'^v^3.-yl-8 0 A, 8 OB, T— 
2 7 A, 12 7 BWC^iJgMfr^rgft-rS, 
0lJx.tf, El7B®«figi4, Bl4ST^5{cMLJijeLfciEe^«iitv';^7^AO 

„ 4o®v'■r>'/^°- J 4, J 5, J 6, J7«SS^S4-S2, S1-G2, S 

3-G4, G3-G 1 ^^timttaSM-rSo icO«)5g«, ^-^131, iS 

?iJ»iScof-:/*v'^-/v8 0 AirT— r^3.r#»i 2 7 A, st;«ii:?ij«^cof- 
:/^v':z.-/v8 0 Btr—^'f-='.Tmmi 2 7 Bcoafe^jsMfr^^^t-rs. 

T, ^*f8 0A-l 2 7ASO«8 0B-1 2 7Bfi^-^l 3 l-^-ii:^, n.ti^ 
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, H 7 B 18 7. 5 h (Dm.^mm^~^mmi±.) (Dmx'tii:t]m^'ei^ 
=L-/vi3o, 13 0' ^nmm-r?>-<<^^^mx'h?>o miBizid 

8 0 B®P^Mg^rL^S 3fe?lJSM*f 8 0 A- 1 2 7 A, 8 0B-12 7 

BRum(Dmmm(D m^-^-r) ffi^58^fe^v=3.-/n 3 ot/cjti 3 0' ?r 

0 8 tt, gl 4 (Dmm^i 7 4 XU^El 5 coW;^^^*i?3--/v 1 2 4 rosUro^JEM 
^^i-„ rro»l6M-e}4, soFC8 0cDj^ipf«m«;^jWA9 6t*ffi3l«ai 

ooroig«m«;ow;^i 0 2^4a£^|J^cg^$^^Tv^5„ ^lt, ^(DmnmmK 



1. ^e-^mtsxij (8 8) sr-^tf, liii^M (7 6) ^mm-r^fz.fsb<Dn%^ 

(7 8) t, 

mmx^ (9 0) , ^{km^ 02) , 04) SLt/B»««« 

^ffi^ (9 6) Wm?liim^^-^x:5»mMl#J^ (8 0) t, 

, (10 2) ^m^-r^mwmwi (100 Mtaiswa^ 
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s (10 0) ^,iES)t-5fc*®^-t">-#s (104) f^t^, mm^-ify 

(10 4) (Dmm^Ajj doe) \±mtmnmm^^ (so) 
^ (9 4) \ms.mm^n, mmmm:biiiti (102) i)m$^mmmt)mt) o 

6) ^«5EbTSfllsm^^-i?#^ (7 8) (O^-^mtsKtl (8 8) 

«^$-&5^-e'^-*m«¥s (8 2) h, 
mwmfmm^^ (so) ®«sa^ 00 mm^mAts 02) ©5^ 

»ij>^i< tt-^^W-rSM»¥S (4 0') 19/^5, ipii^aH (7 6) 
^ra-rSS* (74, 7 S, 1 2 4) o 

2. ffilB^ft^-^S'^S (7 8) (7 8) -efet), ^-i^mtlAtl 
(8 8) ^W«?tfe«AW;^J (9 6) 

(10 2) »»m««(C#^P^*LT*ffi^-i5' (7 

8) (D^-^mtiAJ3 (8 8) ©ii:?)ft«»s^ff^^i-5»«*s««^^ri-5tt*^ 

1 icBm<OmU (74, 78, 124), 

3 . mmmmmm^mii (so) ttaf+^ftw;^^* ( s o f c ) ( s 0 ) -e 

l-IS«©gS (7 4, 7 8, 1 2 4), 

4. fulEBi^«»#S (8 0) (^»A;^i (9 0) «^^l:*?S»*fflv^5it* 

3lltC|E«©S« (7 4, 7 8, 1 2 4)„ 

5. tfrlBW««#^ (8 0) WWA^ (9 0) f4*^, -l^ftKSg, TkSgR 

T;5-Kft^^*«?g^*i 9 /j;5i¥A^p>m$tbfc^»^fflv^5it*3li icfB«ro 

SB (74, 78, 124)„ 

6. itjiatfti^ap (7 6) im±mmmm (7 6) ^-fctp, tfiiBM«ft^^ ( 
8 0) (DmimAti (9 2) (9 2) -efctj, ffjta^- 



9 8) ttj|a:^>'yw-s/-)^^S (9 8) iiK^tfflA,^ (10 8) t, J^fl 

m^'ftm;^ (9 2) ims.mm^titzmitmiii:f3 (iio) t^^u stiia 
^-t'^gig (104) (i^p.i^tfitfl^i^yi-s'f-^^ (98) ^uttu mm 
mm^m (4 0') tt^ejtc^v^ks/f-^ftm;^; dos) ^mmi-?>n^ 

II 1 lCfB«(»a^M ( 7 4 , 7 8, 1 2 4)o 
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7. iufB$ijfp#s (4 0 ') immmfmm^!^ (so <Dmf-[Ati oo) 
mmT^mmm^^ (2 8) t, mm=^'^yu^yi}-^^ os) (ommm^ 

(110) ^$iJ»-r5^{t:SiJfiJ»#S (40', 114) Sr^tfit*JS6i^fa« 
©SB (74, 78, 124) „ 

8. mrnmu^-^^^ (7 8) a^mmm^^u mw.mm^m. uo') i± 
^hicmBmn.'^-^^m. (7 8) <Dwmmm^mm-t?>^mmm^^ d i s 
) ^^t?w*ii7i^taa©se (7 4, 7 8, 124) „ 

9. futam^-^^S (7 8) (^W^-^ (7 8) T'felJ, (7 

8) (D^-i5'«;^A;^ (8 8) \mmmM\cx<ofm^ii, mm?^mm^m. d 
0 0) (10 0) X'h<o, wmmmm doo) (ommmmtimti 

(10 2) i4E«3g««««^^u »s?f&®;^(ffl;fj (9 6) nmmmmmm 

micnm^tiX'e-'^ m:fj Ati (ss) cofcj^witSEewltSrfMi-SJ^sisi-ma: 

*«?Sl**-t-5tl*«8(cE«(D^« (7 4, 7 8, 1 2 4) „ 

10. Wla:?-ev^S (10 4) timmmp^mm^^ (8 0) ©f^^^tii;/j ( 

9 4) izifmmm^ritz=iy^^^'?^^ (125) S:^tpit*«6(ciE«og* 

(1 2 4) „ 

11. #rtBi|i|3S«M (7 6) Hg_htt3^tiM (7 6) T'foip, MIBWafi&#S 

(8 0) ©^ftm;^ (9 2) }±W«?i&^ftm;^ (9 2) X'h'o, SfrtB^- 

(8 2) }t^<b\cm^m^1]mir6tz>b<Dr,y^u^y^^^ ( 
9 8) MlB:n>ywy^^^|S (9 8) nmimA:fj (10 8) t, 

mmmitMAti (92) icffis^^^tvfcKfbSijm;^ (no) i^*u mm 
^-■ify^wc (10 4) i4Sfciciififa=^v7°w3'f-¥S (9 8) ^mmu mm 
mm^m (40') ^lse5^^^v7'^3'■^^^ftm:^ (los) ^mm-rm 



1 i^lEtfecD^B (74, 78, 124) „ 

12. mmm^'B-^^^ (78) amm^^-^ (78) -t?&^3, w^-^ ( 
7 8) (D^-^mtiAt) (8 8) {±E^«Si;j; ►3-iES]$n, mm^mm^^ ( 
1 0 0) i±wmmm doo) r-fof?, doo) (Dmmmm^ta 

ti (10 2) (««is«i«»i^^L, ^»«?f!i«;f3m;^( (9 6) \%mmmm 
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Mm^*i-5»*:Jii nzmm<Dmm. (74, 78, 124) „ 
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